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. The stndy of a oconstant geomagnstic field and of its secular
variations has led the author to the conclusion that inside the
earth, at depths of the order of half thy earth's rsdius, an ir-
regalar digtribution of eleotilc oonduotivity can. bs assumed to
oxist. In'this crticlo this assuwption is exemined on the oasis
of data for -solar-dinrnal varistions. It is demonstrated that as
e remult of the heterogeneliy of the earth’s structure the »rinoi-
ple haimonioc of the outer part of a field of S-varietions must
induce i the sarth a seriss of harmonics. A comparison of
theory and sbservations lesds to the conclusion that theve is a .

. very. great probability of the existencs of hete.ogereities,
equivalent to spheres with a dimmster of O.1 to 0.2 of tne earth's
radius, sunk to O.3- 0.6 of the earth's radiue, and with a con-

¢ dudtivity '10M00 times greater than the oonduotivity of the rest

Reseavol; on the_geographtc distribution of geomaguetism /I7 and its
secular variations 27 have led the author to the conclusion that in the

. earth, ‘at- depths of the order of ‘0.5 a (a being ik+ earth's radlns), there
ere oxtenalve herterogsneities with vospsct to wlestric conduotivity.
Certain otservations of other geop'micists ~onfirm this conclusion. This
artiole 1s a'bolef statement of the resulta of research on this question
cn the bauis of data on solar-diurnal geomapaetic varfations (S).

o ' Schuster f3/ was the flrst of many $o use the method of aphertonl
CoN Sl harmonic analysis in the study of S fields. He ghowed that ‘1) ghief
+ STy (outer) paxt of the f1leld origimated in the inospkere and iLat vhe lesser

-
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(teror) nact e vreated by slectromagnetio induction due to the chief part, t
¥ithin the earth, According to Schuster, that part of the sarthis surface o e
vith a radins 103 kilometers less than tho radine of the earth 1s electro. SN
conductive. -He amanumed’ t!;‘at:aleotrooondnctiviby X inside this sphere d1d

“not depend ‘on the coordinates. later researoh workers /B7 demonstrated that
there vas's dloger agreement between empirical X data-and the assumption
that X depended ok asordinates in ‘the form '

, S Xeshp—s,
where pu#, r s the radiua-veotor (spherical coordinate); K, gand 3 are
const;nts-,y(q;(f’\g_-{_go),

.- There ave uany oo Lloations. 1n the 8tudy. vf the general 9ase,, Yy (14, p)
Sut let ug study th::znplub- cese: . inside the earth Ist thore be s

KR .spberioal voluns of. reding: ga with oeuter'at polat /e,ﬁo #:P,) and the ¢o

wie Anotivity . in the sphere, X == const, d1ffers fron’ the .oonductlivity ¥ Ty o
~.of the rest ‘of ‘the earth, . For the saks. of simplicity, we shall' asgums that

for the remainder of the esrth =m0, ' In view of .the additive. Propertiss
8¢ potential, the latter asaumption may when heoessary be denied, apd: 1t
#8Y be assumed within sphere ga that o;&x,?x.’ S s T

et us ses how the assumption of, the ﬁz;oienu;g of. voliims qa vjj-.thii(-‘x,‘ ‘
affeote the poteatial 8, . SR e e e I L g y

2 The ohief hevwonts 1a the poeéntiiii Of the ‘cater part of ‘the dturnal
. e et e vaws of £1e38.8 will be the barmomt o 83 to whiok the following expression .
. TR *  for the potential sorresponds: i
. e V:'.‘—-R—(Ez'"s * 48] sint) (—:7) Paleos8): @)

’ " here r~is the radins vootor from the genter pf the earth; t-is the looal
: time; # 1s the polar Alar displacemsnt; PA-1s & Legendre funstion of
;" order 2 anl degree 1:?, ‘Gz-m empirical coefficlents,
: Mlﬁhﬁ@tcm;j T
Lo polar axie paseing ~thronge the Sa iz;tﬁ'cf the earth amd for a point on
R it surfaoe with cocrdimetes 4,, 3,,thé pctential V1% vill be expressed in

- the folloviagwayt ., |, 0O 2,

: "Va =gkl e (@ i (:) x

B e WX 24 cos g Ba sinatmezp, ) .
L=Fi(cisg, )+2(5' ) P, (cosby)+ (L) *Pless ), .-
~~1[,="'§-('€-)P,'(¢‘°S 4,)+ (’—:-’-)2',0; (cos 4, ), ‘ ’ ‘
B (&3 Ceos 4,) :
- El=cle'™, Fimclewsl, ggmclonsl, |
t'is the worla time. LR
yressicn (2) vas obtatned by the anthor from (1) by exco-ssive trans-

St Expresst
¥ formations of the Soordinates and by the &pplication formlas alreedy in
the 1itemtare /57 and of the followiag formle founi by ke anthor:

» P PRV ! - m
-~ "Pycos 8, )=¢ k‘-‘m (n=-0)] V Ch +-m) k.= m)l

with erigin at the point e with

(2)

v IR

e

() Prceos ),

> . S =
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‘Yadlus qe is. Tooated s{matrioalu w.
.7 /plane) the potential V.
-‘1n the uiating spherioal volunw of radius qa the pntential

V ’—44:[’ 1!‘(«-) c“?z /O,(’cosﬂ )_f_wjzait(—ﬂ'-)w:?‘P{cas&) @)

hf‘where :

oto

vhereél is the: polar angular displacomant from: point, 85 E, a.t_bha'
origin of the spherica.l caordlnates in the oenter ‘aphere &

The a.uthor ahowed ‘that ror /} -%1 (tao voluma of the aphere of T
1th respeot to the earth's equatorial
will indase and. for .maghstic pemab;lity /ﬂ e

*I. ——‘I,I h,, Iz___]".’a&‘a,' Ilou Cz& A” [10 6’*/ !3'9'4

i 2842 & '« ;
—i— "‘qt‘/{%’ A’- 3-9‘,“@ +313++% .

Ty u@ --‘R'—f—t‘g- ?ﬁ%

o mg._r-f—t; —2——3—~‘ T
o 4vr"‘x.g’~a.* T
6= 246060

I:prnlion (3) was obtainsd by the author as a result of applying
the:-selegted partionlar case lamb and Pr!.oo'a formla from the tham'y
hqﬁrmio induotion. of & sphere

!lb nntontul qu u oocidinates r are appruumtel; expreuod
,;n thla. mﬂ 4 #

to

Sy Aal ,w(.e) ffoos0)+ a—I' Ny .,_..) co.r(f-f,)ﬂ,_(ao.t” “)

I A tem vith - is introduced, the expression for v“ uu read:
V & allet () (cosa)-uu"“(—:-) V3L A+
*’*f(-’;‘z Bk 1L e () es(p=8, PL et +
_.;.,;zan (.g. )TYE S esiz(pg, )Pi(eost). 2

ng the well-known formlse /57, in dbtalning ex-

' ; »mzm, ?ﬂ lll (5), ‘the author alac used his own foranla:

- R!'("S’l)-
P+t

B ctlusrcay MEHEST. (2 bt

ki(n —om)!

Oanu-uon of fermula (5) sith the empirfoal urpression for the
" potentinl of corresponding harmonics of the ioner part of tae fleld 8

‘V(J,. vk +r sint) {-—) P (cos 8)4
+ﬂ»'(f3 cos 2t4+T3sin zt(-—-)‘p* Zeos 8),
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aves o —
’ .T”“ " o ¥
: aos(@-—@) zm_;t(?--“@o)’ i ' B @
Ligy T:r s e 4‘7-22 e | ‘
T :a.rz?p s,) °°6‘_2(g4d$,)'

vhere
7-“"52 Azm(?;ii—l ~p)+Ci A Va = m(cz+v =),
”l"CzAzw( +t ——¢)+C£A Vé’-"sm(sa‘f“’_?)
Ewczszs_- ces (E ! + Y --99)
//a "‘Ci#av-—-sm(tz-l-c —;a)

S m-, 1 tmro il a -phsrioal volume of redius qa in the' earth, one
-harmonto” sé of the outsr part of the field 8 induces an infinite number
of nev larnniou, not.a single one of whioh have the same order and degres
as in the ‘oase of lnrnqn!.u for a contull;-umerlcal earth,

OA tha basis of (6) 1t 1a pouihle to fix highly probable values for
m ohnot.orhuo coastants: ¢, e, @, x.

‘ n1955, 3. P. Bsn'kova /ﬂ, using data for the s-nem, obtainsi the
"201!.&'“3 as ‘the sost: yrohblc valnes for x, 3 X, = 5.3 x 10-12 cas,

Y

R - 3 1% be assumed ‘that z has this value only in the volume of rediune
~qm ud that X =0 ontside 1z, 1t 19 also necessary to assume that q<l
and, omoqmt)v that ‘inside the volume of radius ga the value x>x,

and:X,. outside the volume approximates Ben'kova's value.

Table 1

Coeffiolents of the Potential of the Field
for 195 ia Units o? 10-0 CG8

n n Y £ ®  n

1 2 3,03 -1,% 2,09 0,85

2 . 3 '2’65 ) 1;55 '1309 0)69

Cosparison of Bdi'bn'l espiricul data given In Table 1 with the
- te. of . ulcnhu 1seds to. the conolusion that the most prohble
‘ nigu ares 0.1 €q&0.2; 0.3a € o € 0.6a; 105 x €  100x,
Heade, data for the S-fi0ld confirm cur sarlier asausption that at p-ub
:qm ‘in the earth thn 48 a heterogensous 4latribution of elentric con-
um.vu.:.

 CHRREMAL
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